2,046,010 
1991/06/20 
1992/01/03 

(51) INTL. CL. A61B-017/04 

(19) (CA) APPLICATION FOR CANADIAN PATENT (12) 

(54) Slotted Suturo Anchor and Method at Anchoring a Suture 

(72) Hayhurot, John O. - U.S.A. ; 
Small, Alan A- - U.S.A. ; 
Corier, Jeffrey c. - U.S.A. ; 

(73) American Cyanaraid Company - U.S.A. 

(30) (US) 07/548,383 1990/07/02 
(US) 07/681,129 1991/04/05 

(57) 12 Clhirao 



Consonr.ina:-on Consumer and 

1 ? 01 Co;pora: ons Canaar. Co.porjic Altars Canaca 

Bureau oes Covets Patum Oll.ce 

0:u-a.i Cjrcca (21) * (Al) 

KIA0C9 

(22) 
(43) 



HotloAi Tho 8p*cif icttion contained h«roln a* (Hod 

Canada 



BEST AVAILABLE COPY 



2046010 • 



IMPROVED SLOTTED SUTURE ANCHOR 
AND METHOD Of ANCHORING A SUTURE 

ABSTRACT OV THE DISCLOSE^ 

A suture anchor (10) for securing a suture 
(20) to body tissue (38) in an arthroscopic surgical 
procedure. The suture anchor is an elongated tubular 
member (12) having first and second end3 (14,16). The 
distal or terminal end (24) of the suture is secured to 
the first or leading end (14) of the suture anchor (10) 
with the suture (20) extending through the 3uture anchor 
(10). A slot (18) is formed on the suture anchor (10) 
which extends from the second or trailing end (16) of 
the suture anchor (10) toward the leading end (14) of 
the suture anchor (10). Tha suture anchor (10) is 
inserted in a first position with the suture (20) 
extending through the suture anchor (10) from the 
leading end (14) of the suture anchor (10) to the 
trailing end (16). The suture (20) shifts from the 
first position approximately 90 degrees to a second 
position wherein the suture (20) extends from th^ 
leading end (14) of the anchor to the base (26) of the 
slot (18) with the length of tho suture anchor (10) 
extending transverse to the free end (25) of thn suture 
(20) located outside of the auture anchor (10', . The 
method disclosed includes the steps of inserting the 
suture anchor (10) with the suture (20) extending 
longitudinally through the anchor (10) and shifting the 
orientation of the anchor (10) until the suture (20) 
extends through a slot (18) in tho anchor (10) with the 
anchor (10) disposed in the body tissue (38) generally 
transverse to the free end (25) of the suture. A series 
of stop members, such as spharea, ribs or ridgou (50, 
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72, 92), can bo molded or placed on the suture (20) for 
mating with a locking member (52, 74, 90) in order to 
hold torn or fractured pieces of body tissue together 
until they are reattached or honied. 
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IMPROVED SLOTTED 80TORJ3 AHCHOR 
*HD METHOD OF ANCHORING X 8DT0RZ 

CROflg BiiZEBIHg J i TO S glA lgQ AP»T , TmTm 

This is a continuation-in-part of commonly- 
owned U.S. pat ont application Serial No. 548,383, filed 
on July 2, 1990. ' iied 

TBCHNICftL_JEIELB 

sura, , Pr69ent inV ° ntion rol "e 3 to anchors for 

surgical sutures and more particularly relates to small 
elongated structures which are attached to a suture and 
vhich are inserted lengthwise through a hole in body 
tissue and deployed by rotating the structure generally 
transverse to the suture after insertion. The suture 
anchors can be used to firmly hold together two or more 
pieces of body tissue for reattachment. 

Suture anchors havo been developed for 

sW ri T, " UtUr " dUrlng arthroac °Pi<= — g.ry with 
-ingle side access, such suture anchor, are generally 
inserted with special tool, for placement of the .uturl 
-nchor and manipulation from on. .id. of th. body part 
after insertion. 

On. example of .uch a suture anchoring d.vic. 
- <"'clo.. d in U.S. Patent Ho. <, 6 69 ( 473 to Richard., 
•t al. which I* aligned to the an.igne. of th. present 
invention. The Richard, patent di.clo... a .urgical 
fa.t.n.r having a head portion and a filament portion 
normally arranged in a »T-.haped« configuration. The 
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hoad portion has at loaat one pointed end bo that when 
the head portion is implanted in body tissue, the head 
portion will attach itself securely to the body tissue. 
The surgical fastener is inserted by a tool including a 
hollow sheath through which the head of the T-shaped 
fastener is forced into position by a ram. The filament 
connected to the head is pulled with the head through a 
slot in the sheath. The resiliency of the fastener 
causes it to return to its normal T-shaped configuration 
with the hoad disposed generally transverse or at an 
acute angle to the filament. In this orientation, the 
pointed ends of the fastener head lodge themselves into 
the surrounding tissue. The tool is then removed 
leaving the free end of the filament excending from the 
tissue for subsequent use by the surgeon. 

Another approach to providing a suture anchor 
intended to be anchored behind cartilage is disclosed in 
U.S. Patent No. 4,741,330 to Hayhurst. The Hayhurst 
suture anchor also has a T-shaped configuration and is 
deployed for implantation with the ends of the head 
doubled over and pointing away from the filament. After 
insertion, the ends of the head duo to their natural 
resiliency tend to return to their normal perpendicular 
orientation relative to the filament. Alternatively, 
the T-shaped anchor nay be deployed with the filament 
folded over parallel to the head and forced into 
position through an elongated tubular insertion tool. 

While the above surgical fastanera have proven 
to be dependable and effective, several disadvantages 
have boon encountered which are addressed by the present 
invention. For example, the diameter of the opening in 
the body or tissue required for insertion in each of the 
above references must bo greater than the combined 
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diameter of the head of the T-ohapod anchor and tho 
filament. Also, the Richards' anchor is moldod in one 
pioco and includoo a molded filament i/hich may bo more 
difficult to tie off than a conventional suture. with 
the Hayhurat anchor, joining tho auture material to the 
plastic anchor sometimes involves intricate 
Manufacturing and quality control procedures. 

For arthroscopic procedures, the small space 
available to operate limits the size of instruments 
which can be used. Generally if such instruments are 
made smaller, they are more practical and can be used 
wore efficiently and easily. Similarly, the smaller the 
hole required for insertion of tho surgical instruments, 
the loss trauma io caused to the patient by the 
operation and tho loss time it takes for the surgical 
sito to heal. 

Tho flutura anchor and suture of tho present 
invention, uhon installed according to the method of tho 
present invention minimizes these and other problems. 

Accordingly, it is a principal object of the 
present invention to provide an improved single-sided 
surgical suture fastener which minimizes tho diameter of 
the insertion opening. Another object is to provide an 
improved surgical suture fastener which is simple and 
inexpensive to make. 

A further objoct of tho present invention is 
to provide an improvod T-ohnpod suture anchor and a 
method of constructing it. Still another object is to 
provide an improved method for deploying a T-ohaped 
aurgical suture fastener. 
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Another object of the present invention i a to 
Previa, en proved T - Ohapod ^ anchor " *» * 

stronger connection between the suture and the anc L 

-na utii i2ea the run fltrongth of tho ^ «** 

5 orov.H ^ jdCllti0nal ob *«« °< «». invention is to 
Provide e T-shaped surgicel auturo faotonQr ° 

stop Boa ns on the suture for natlng wlth , ^ 

zz: :r:r ohy being abi ° to — * 

pieces of titisue. 

PIggLgBvng OF THff .UgBffilflH- 

Those end other objects of the invention are 
•chx.v.d by . noval BUtura jnchor 2 2 

described below. A suture enchor end suture 
co^binetion are provided comprising a suture end an 
» . o ngeted tubuler enchor heving a . lot extandlng pfl 

c u Z°Y h : traiUng - d — th. leeding end \ a 
cuture is dotted or otherwise . ffilta6 adjacent 4 

ermine end with the k not eng a gi ng tha la J ing 
-he enchor. The suture is threaded exielly through the 

: nc th °; t tha ioading and to tha traiii - - 4 

shift • 10n9at0d PttCka(J « insertion. The suture 

shift, along the slot during deployment to a position 
« -rein the suture extends f ro B an intermedin point o 
^ the^enchor to for* a g enara ily T -.ha P ed surgical suture 

invent. AC ° 0rdlng t0 '"o^ «P«ct of the present 
invention. . .uture anchor for anchoring a suture to 
tieeue comprise, an elongated tube having a leading end 
nd . trailing end. The tub. han . Blot . xtending 
linear y from the trailing end of the tube preferably 
^proximately halfway to tho leading end of the tube 
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The suture is secured to the loading „nd of tne tube 
The anchor is rotatable b«twaen a first poaitjon in 
which th- suture extend, completely through the tube and 
• second position in which the suture extando from the 
leading and of the tube and exits from the slot. 

According to another aspect ot the present 
invention, the ends of the tubular member preferably 
define leading and trailing endu disposed at oblique 
angles to the central axis of the tube. The leading end 
defines a pointed structure which aides in insertion 
The oblique. angulation of the trailing end assists in 
rotating th* suture anchor to its toggle position 
forcing a T-shaped anchoring structure. 

The slot extends linearly from the trailing 
end of the head and preferably starts at the axial 
inboard most point of the trailing end (i.e. the point 
of the trailing end which 1. closest to the mid-point of 
the anchor) . 

The suture anchor and autura may be assembled 
prior to delivery to the operating room or may be 
assembled by the surgeon prior to insertion in a 
patient. 

According to the method of making a suture 
anchor according to the pr.s.nt invention, a T-shaped 
anchor is formed using a small elongated tubular member 
having lending and trailing ends, a slot is formed in 
the tubular member extending from the trailing end to an 
intermediate point between the two ends. A aut ure is 
secured to the laading end of the tubular member and 
threaded through the tubular member to tho trailing end. 
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The method of deploying the suture anchor 
comprises the steps of inserting the anchor using a 
hollow tool with the firnt and of the anchor heing 
initially inserted by the tool into (or through) the 
body tisoue to a desired depth, generally behind 
cartilage. Aa inserted, the suture, which is secured to 
the first end of the tubular member, extends the length 
of the anchor. After the anchor is pushed through the 
end- of the tool, tension is applied to the suture 
causing tne anchor to grip the tissue and rotate tc a 
togglo position with the suture being pulled through the 
slot. 

The suture anchor of the present invention can 
also be used with a suture locking means on the suture 
to securely hold together two or more pieces of body 
tissue. 

BRIEF PEflgRi_mPN or DRAWTHfl R 

FIGURE 1 is an olevational view of the suture 
anchor of the present invention; 

FIGURE 2 is a perspective view of the suture 
anchor, suture and a fragmentary view of the 
installation tool showing the suture anchor as initially 
inserted, as partially inoorted, and as finally in its 
toggle position; 

FIGURE 3 is a perspective view of the auturo 
anchor illustrating an enlarged view of the inserting 
and toggle procedures/ 
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FIGURE 4 U a croa a . B oction.l view Moving the 
suture anchor and sutura with 9 tnc 

^ „ h th ° ancnor inserted behind 

a section of cartilacja; 

FIGURE 5 io a crn^.^f < 

croes-sectional view showing the 
suture anchor and suture iri8artod if( fioft 

"CURE 6 illustrates one use of tha present 
inventive suture anchor uI*-k P nC 

—ns thereon; ^ * 

in socuroiy hoidi - - ^ «< body 



invention;""" 8 ^ '"^ °< th. 



15 washer; FICimE 9 111U °— * « locKin, 



embodi /T" 10 daPiCt ° ° m ° th0d ° f on. 
embodiment of tha invention; 

of the 1 U illU3trata ° -"oth.r embodiment 

of tho invention; and 



FIGURES m 0nd 12B ohow tha of 
invention as >et forth in Figure n. 
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BrgT nODZ(B) FOR CXRRYTHq 077 TTTT TK^KTl^ 

Referring now to Figure 1, the anchor \o of 
the present invention is shown. The anchor 10 is formed 
as a tube 12 having a leading end 14 and a trailing end 
16 at opposite ends of the tube 12.. A slot 18 extends 
ixom the trailing end 16 to a point intermediate the 
leading end 14 and the trailing end 16. The slot 18 
preferably extends to the approximate midpoint of the 
tube 12. 

The ends 14 and 16 of the suture anchor are 
angled .is shown. The leading end 14 is angled to allow 
pojnt 15 to aid in the insertion of the anchor through 
the body tissue. The trailing edge 16 is angled to aid 
in rotating the anchor once it is placed in position and 
to help load and place the suture into the slot 18. The 
edge 17 which is the axial outboard most point of the 
anchor trailing end (i.e. the end of the anchor further 
from* its mid-point) is adapted to grab or dig in'co the 
tJssue thereby allowing toocion on the suture to cause 
the anchor to toggle or rotate into a T-shaped 
configuration. The slot 18 is preferably positioned 
such that it opens at the axial inboard moat point 19 of 
the anchor (i.e. the edge of thti slanted end 16 which is 
closest to the mid-point of the anchor). This allows 
the slanted end 16 to direct the sutur* towards and into 
ths slot 18 when the anchor is rotated. 

Although it is preferred that the slot 18 
extend approximately one-half of the langth of th« tube 
12 (in order to provide substantially equal or 
•quivalant anchoring surfaces on opposite sides of the 
sutur«), it iu possible within the scope of the present 
invention for the slot to extond losn than or more than 
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such distance, so lo.»g as it operates in an equivalent 
manner and provides sufficient anchoring effects. Of 
course, extending the slot too Car towards the leading 
end m*y weaken the tube in an unsatisfactory manner, and 
not extending the slot a sufficient length may prevent 
the tube from rotating into a satisfactory anchoring 
pos it ion . 

Referring to Figures 2 and 3, the anchor 10 is 
shown with a suture 20 positioned in it. In Figure 3, 
the suture 20 as shown in solid lines in an insertion 
position, avid in phantom lines in its partially inserted 
position and in its dcplcyed or toggle position in solid 
lines. The .suture 20 is attached to the anchor 10 by 
means of a knot 72. The knot 22 is largo enough to 
prevent slippage of tho suture 20 through the tube 12. 
The knot 22 is formed on the terminal end 24 of the 
suture 20. 

It is understood that other moans for securing 
the suture to the anchor 10 are possible including heat 
staking, gluing, ultrasonic welding, pinning or other 
similar moans of locking tho suture 20 to the anchor 10. 



Referring to Figure 2, insertion of the anchor 
XO and suture 20 is illustrated in three phases. 
Insertion of the ancuor U performed a cannulated 
insertion tool 28 (shown f ragmentarily) . Upon initial 
insertion, the anchor 10 and suture 20 are confined 
within a hollow outer needle 30 of the insertion tool 
28. The suture 20 extends from the knot 22 formed at 
the leading end 14 of the tube 12 through the trailing 
end 16 of the tube. The suture then extends through tho 
puuher tube 32 which is concentrically located within 
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the outer needle 30. Insertion continues as shown in 
Figure 2 to a mid-insertion phase wherein the anchor 10 
is pushed beyond the distal end 31 of the outer needle 
30 by the pusher tube 32. The anchor 10 then shifts out 
of alignment with the insertion tool 28 and begins to 
tip toward a toggle position generally transverse to the 
axial direction of the suture. The suture is then 
pulled through the slot toward the base 2 6 of the slot 
by applying tension to the suture 20. 

As stated abo.o, preferably the J-ading end 14 
of the tune 12 defines a leading face 34 which is 
obliquely angled relative to the central axis of the 
tube 12. A trailing face 36 is preferably formed on the 
trailing end 16 of the tube 12 and preferably lies in a 
Plane parallel to that of the leading face 34 and also 
obliquely angled relative to the central axis of the 
tube 12. The trailing face 36 functions to aide in 
tipping the anchor 10 toward its toggle position after 
it is free from the outer needle of the insertion tool 
28. . . • 

The angular orientation of the leading faces 
creates relatively .harp edges which facilitates locking 
the anchor 10 in soft tissue. Alternatively, the 
leading and trailing faces 34 and 36 could be 
substantially perpendicular to the axis of the tub. 12. 
In the final insertion step (illustrated in Figures 2 
and 3), the anchor 10 is in a toggle position relative 
to the length of the suture 20 with the suture 20 
exiting the tub. 12 at the base 26 of the slot 10. 



The leading fac. of th. outar n.edl. 30 of the 
insertion tool 28 is preferably slanted as shown in 
Figures 2 and 3. Also the Lading edge 33 of the face 
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has a sharpened tip. This structure allows the needle 
30 to penetrate the sfcin and/or tx aoved into position 
more easily for installation of the anchor- Also, in 
order to prevent "coring" of tissue or skin when the 
tool 28 is utilized, preferably the anchor 10 is 
positioned in the needle 30 substantially flush with the 
distal end or leading; face during insertion. For this 
purpose, if desired, the ingle of the leading face of 
the outer needle 30 can be the sane as the anole of the 
leading face 3 A of the anchor tube 12. 

As an alternate enibodiBent of the insertion 
tccl 28, a thin solid pusher red (not shown) can be 
utilized in place of the hollow pusher tube 32 shown in 
Figure 2. Once the anchor and suture 20 are positioned 
in the hollow outor tuba 30, the pusher rod can be 
inserted in the tube md used to push the anchor into 
its installation and Anchoring positions. The use of a 
pusher rod eiini.nates the step of threading the suture 
through the pusher tube. With the exception of 'use of 
a pusher rod for a pusher tube, the rexaaindar of the 
suture anchor installation procedure is the sane. 

Referring now to Figure 4, a preferred use of 
the anchor 10 of the present invention ia shown wherein 
the anchor is inserted in body tissue 30 *nd anchored to 
cartilage 40. Holes 42 I nd 44 are formed in the body 
tissue 38 and cartilage 40, respectively, by u*e of any 
conventional surgical drilling or hole forcing mean*. 
When the anchor 10 of the present invention i% used to 
secure a suture to caitilage, the insertion tool is 
inserted through the holes 4 2 and 4 4 until the end 3 1 
passes through thi> cartilage 40. The anchor 10 is thon 
puahod out of the insertion tool ana. rotated, to ita 
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toggle position ao previously, described relative to 
Figures 2 and 3. 
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Referring now to Figure 5, use of the anchor 
10 of the present invention is ohovn in soft body tissue 
38. A hole 42 is formed in the r,oft tissue either by 
the insertion tool or by a prior incision. The anchor 
10 and suture 20 are inserted into the hole 42 through 
use of the insertion tool and the anchor is shifted by 
applying tension on the suture 20 after the anchor 10 is 
free from the distal end 31 of the outer needle 30. The 
leading and trailing ends 14 and 16 of the anchor 10 
shift from an insertion position wherein the leading end 
i. first inserted into the tissue to a position wherein 
the leading and trailing end. assume an approximately 
perpendicular or toggle position relative to the length 
of the suture 20. 



As indicated, preferably tho suture anchor is 
used to affix a suture to body tissue, generally behind 
cartilage although it can also be used to affix a suture 
20 in body tissue alone. m addition, the suture anchor 
can be passed entirely through body tissue or cartilage 
and bo positioned on the oppoaite side outside the body 
or whore body tissue is not presont. The installation 
and operation of tho invention will bo tho same. 



25 
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The anchor 10 may be made of either a bio- 
absorboblo notorial or a non-abaorbablo permanent 
material. Preforrod absorbable matorials include 
polyglycolic acid, polylactic acid or trimothylone 
carbonate copolymers. Profarrod non-absorbablo 

materials include aoatal homopolymoro or copolymers, 
pclyothyleno, polypropylono, polyootor and copolymers 
thoroof. Tho suturo notorial may bo any conventional 
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Tj' TT materia1 ' SUCh a ° Ticron ' - — br-na 

■Utur.a which are trademark, of Davi. «. c.ck. 

nrnh , .J' thC PraGent invention, ther„ ls not a 

proble* securely affixlng t|w Butura . nehor B °^ 

sometimes crn*t-«« „*. ^. vnicn 
creates strength problems hnf 4 

strong an d secure affixatlon . J IZ^ZV. 

zZn:: L : h : ona of th - ° iot — 

at t t Ji \ k<,aP ' fUl1 «* th. .uture 

at that point. Fastener, which hava . Bolded h . ad " 

a.ent portion often hava . tr , ngth probl .„. l 

the head being bent parallel to the filaaent / i 
insertion, "lament during 

Figure « «hov. an embodiment or the ir.vtntlva 
-uture anchor 10 u.ed with a locking .uture ..^ 
uture anchor ha. a tubular body 12 with a . lot ,1 

form.d into a knot 22 at ono end of the anchor. 

A Plurality of small sphere. 50 ar. -n-. u 

::. t ::. i " ,th ot th - *° « - " 

™ t w ,r ;,r l r onto th « - utu " « «— wit* i; 

. . ..ri.. or . llt . » «,« conn . ct , t th ; „.„*;; \\ 

th. „.,„„. .lit. tor, . p,„„ uty 0( MU J " 
...b.t. 5. vhloh .r. H.,lbl.. Th. . ut , "* P 

.a.. t h. . U tu„ »o to P ... , te : 

h on. olt.otlon, but .ot . ,oo k ot .top .„„ p r".„t 
th. .out. fro. p...l„, th . oth „ „, y a prov.nt 
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When the suture and anchor aanmbly as shown 
in Figure 6 is utilized, the anchor is positioned and 
set in place as described above and the washer 52 is 
threaded over the suture and pushed or passed over tha 
spheres 50 until it rests against the body tissue. One 
use of such an assembly is shown in Figure 7. The 
anchor 10 is positioned on one side of tissue 60 and the 
washer 5? is pushed into position on tho opposite side 
of tissue 62. Tho excess length of suture 20 with 
spheres 50 thereon is cut off and discarded. In this 
manner, tissue pieces 60 and 62 are forced and held 
securely together until they are reattached or grown 
together. 

Another embodiment of a suture and slotted 
anchor assembl** is shown in Figure 8. The suture 20 has 
an elongated, tubular stop member 70 molded or formed 
thereon. The member 70 has a series of regularly spaced 
ribs or ridges 72 thereon. The ribs or ridges 72 act as 
stops for locking washer member 74, as shown in Figure 
9. The washer 74 has a conical recess 76 in the center 
divided by a three-slotted passageway 70 for the suture. 
In use, the assembly shown in Figure 8 is used in 
substantially tho same manner as the assembly shown in 
Figures 6 and 7. 

figure 10 shows one method for making the 
assembly shown in Figure 6. Tho suture 20 with anchor 
10 at one end has a tubular member 70 placed along its 
length adj'acnnt the anchor. Tho suture with the tubular 
member thereon is then placed in mold 80. Tho two 
halves of the mold have a rooeas therein which forms tho 
ribs or ridges 72 on the tubular aoaber. In order to 
make the completed assembly, the sold halves are heatod 
and brought together trapping end squeezing tho tubular 
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member and suture in between- Heat and pressure from 
the mold 80 forms the member 70 into the shape shown in 
Figure 8 and also securely fastens* the member 70 to cho 
suture 20* The forming process alternately could be 
ultrasonic welding, radio frequoncy welding, injoction 
molding, compression molding or other similar or 
conventional methods. 

Figure 11 shows still another embodiment of 
the invention. In thi« embodiment, a separate and 
independently moldod stop member 84 is attached to tho 
suture 20. The suture 20 is attached (such as by tying) 
to one end 86 of the member 84. Another suture 20' is 
attached to the other end 8 8 of the stop member. A 
snap-on locking disk or washer 90 is used to mate and 
lock with the ribs or ridges 92 on the molded stop 
member 84* 

The use of the Figure 11 embodiment of the 
invention is shown in Figures 12A and 12B. As shown in 
Figure 12A, the slotted anchor 10 is inserted and 
installed in position on ono side of two torn or 
separated pieces of body tissue 94 and 96 and the washer 
or disk 90 is snapped and slid onto the ribbed stop 
mrnber 84. The two pieoee of tissue ere forced together 
(as shown in Figure 12B) and held together by the 
anchors 10 and washer 90. The excess part 98 of the 
member 64 and the suture 20 1 are cut off and discarded. 

The above-described preferred embodiments are 
intended to be illustrative of the invention which may 
be modified within the scope of the appended claims. 
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I CLAIM I 

1. An anchor for securing a strand of suture 
material in the body compriuing a tube having a leading 
end and a trailing end, a alot extending frcm said 

5 trailing end to a point intermediate said leading and 
trailing ends. 

2. The anchor of claim 1 wherein aaid 
trailing end defines a trailing face disponed at an 
oblique angle to the central axia of the tubo. 

10 3- The anchor of claim 1 wherein oaid 

leading end definea a leading face diapoaed at an 
oblique angle to the central axia of the tube. 

4. The anchor of claim 1 wherein the slot 
extends linearly to z slot base. 

15 5. Tho anchor of claim 2 wherein the alot 

extendi from the axially inboard region of the trailing 
face to a alot base. 

6. An anchor and a atrand of auture material 
in combination, aaid anchor comprising a tube having a 
20 leading end and a trailing end, a alot extending from 
said trailing end toward aaid laading end, and meana for 
attaching aaid atrand of auture material to the leading 
end of the tube with the atrand extending from tha 
leading end at least partially through the tubo. 
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